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6. ASTRONAUT TRAINING 

By N e i l  A. Armstrong 

GENERAL TRAINING 

Academic Training 

General t r a i n i n g  f o r  t h e  f l i g k t  crews preparing f o r  t h e  Apollo 
Mission begins with an academic program designed t o  compliment o r  i m -  
prove the  p i l o t ' s  t e c h n i c a l  knowledge of space f l i g h t .  The courses 
include such s u b j e c t s  as t h e  following: geology, astronomy, physics 
of t h e  upper atmosphere and space,  f l i g h t  mechanics, d i g i t a l  computers, 
guidance and navigat ion,  spacecraf t  onboard computers, medical a spec t s  
of space f l i g h t ,  rocket  propulsion systems, aerodynamics, communications, 
and meteorology. 

It i s  obvious t h a t  t h e  c3urses a r e  space mission or iented.  For 
example, t he  complete mission nav iga t iona l  t a s k s  from luna r  i n s e r t i o n  
t o  e a r t h  e n t r y  r e q u i r e  a knowledge of 8 of t h e  12 i t e m s  l i s t e d .  
a d d i t i o n  t o  inc reas ing  t h e  p r o b a b i l i t y  of mission success ,  t hese  coixses  
w i l l  provide competent observers in such ncn-operational d i s c i p l i n e s  as 
t h e  geosciences. These aspects  are  covered comprehensively with l e c -  
t u r e s ,  l a b o r a t o r y  pe r iods ,  and f i e l d  t r i p s  scheduled i n  s i x  s e p a r a t e  
s e r i e s  t h a t  w i l l  continue from the p re sen t  u n t i l  completion of t he  luna r  
missions. 

I n  

Environmental Fami l i a r i za t ion  

?he next phase of general  t r a i n i n g  covers environmental familiar- 
i z a t i o n  and contingency a spec t s  of t h e  Apollo r i s s i o n .  

The a c c e l e r a t i o n  programs as provided on t h e  NASA and Navy c e n t r i -  
fuges ( f i g .  6-1, 6 - 2 ) ,  w i l l  provide eva lua t ion  of spacec ra f t  systems 
such as c o n t r o l ,  d i s p l a y s ,  pressure s u i t s ,  and r e s t r a i n t s  during launch 
and e n t r y  a c c e l e r a t i o n  under normal and emergency conditions.  

The e f f e c t s  of v i b r a t i o n  on crew members w i l l  be s tud ied  where 
appl icable .  The noise  environment w i l l  be simulated i n  t h e  Apollo 
Mission Simulator.  

Training pressure s u i t s  a r e  provided f o r  t h e  f l i g h t  crew t o  ga in  
experience i n  donning and doff ing t h e  s u i t s ,  walking a t  var ious degrees 



of p r e s s u r i z a t i o n ,  mob i l i t y  i n  spacec ra f t  mock-ups and mission simu- 
l a t o r s ,  and operat ions under design condi t ions i n  a l t i t u d e  chambers. 

Similar t r a i n i n g  w i l l  be provided f o r  ope ra t iona l  f a m i l i a r i z a t i o n  
with t h e  portable  l i f e  support  systems. 

F l i g h t  crews w i l l  p a r t i c i p a t e  i n  a l t i t u d e  chamber-spacecraft t es t s  
and checkout. Weightlessness and luna r  g r a v i t y  t r a i n i n g  w i l l  continue 
throiigh the use of t he  inc l ined  platform and a i r c r a f t  t r a j e c t o r y  tech-  
niques. 

Su rv iva l  Training 

The three basic  s u r v i v a l  cond i t ions ,  f o r  which t r a i n i n g  i s  r equ i r ed ,  
a r e  f o r  t r o p i c  ( f i g t 6 - 3 ) ,  d e s e r t ,  and water landings.  
supported through A i r  Force and Navy s u r v i v a l  schools.  
a spec t s  of water recovery w i l l  be accomplished i n  a f l o t a t i o n  tank and 
i n  open water. 

This t r a i n i n g  i s  
Training f o r  a l l  

Another a spec t  of  gene ra l  t r a i n i n g  is t h a t  of a s t r o n a u t  p a r t i c i p a -  
t i o n  i n  the  engineering development of t h e  launch v e h i c l e s ,  the space- 
c r a f t ,  and t h e i r  var ious subsystems. This i s  accomplished through p a r -  
t i c i p a t i o n  i n  design reviews, engineer ing s imula t ions ,  s p a c e c r a f t  and 
launch vehicle  development t e s t s ,  and through ind iv idua l  engineer ing 
assignmgnts. Each a s t ronau t  i s  assigned t o  p a r t i c i p a t e  i n  and follow 
throu& various engineering developmental a s p e c t s  of t h e  program. This 
p a r t i c i p a t i o n  provides a means of maintaining i n d i v i d u a l  and group 
knowledge as w e l l  as providing crew con t r ibu t ions  t o  t h e  program de- 
velopment. 

Operat ional  Training 

Operational t r a i n i n g  w i l l  be conducted wi th  a v a r i e t y  of f ixed -  
base and f r e e - f l i g h t  s imulators .  A major p o r t i o n  of t h e  t r a i n i n g  w i l l  
be conducted on fu l l -mis s ion  s imulators  t h a t  w i l l  have t h e  c a p a b i l i t y  of 
s imula t ing  Apollo missions from launch t o  landings.  These s imulators  
w i l l  f a m i l i a r i z e  t h e  f l i g h t  crew with t h e  o v e r - a l l  mission t iming and 
s p e c i f i c  t a sks  as determined from mission p l ans .  

For t h e  landing and docking manelivers , which cannot be adequately 
simulated by s t a t i c  dev ices ,  moving-base and f r e e - f l i g h t  s imula to r s  
w i l l  be provided. 

S p e c i f i c  mission p repa ra t ion  (*E. 6-14 ) begins approximately s i x  
months p r i o r  t o  the scheduled f l i g h t  d a t e  and c o n s i s t s  of o p e r a t i o n a l  



checks i n  t h e  white  room, vacuum chamber, v e r t i c a l  assembly tower, and 
on t h e  launch complex. This program w i l l  r e q u i r e  a p a r t  o r  all of  t h e  
crew f o r  p a t i c i p a t i o n  o r  observation. Also, dur ing  t h i s  pe r iod ,  t h e  
crew w i l l  u t i l i z e  t h e  mission s imulator  t o  p r a c t i c e  normal and emergency 
procedures,  guidance and navigat ion,  c o n t r o l  mode switching and t a s k s ,  
and flight p l a n  and mission r u l e  refinements. I n  t h e  f i n a l  s t ages  of 
p repa ra t ion ,  i n t e g r a t e d  network s imulat ions are ccnducted with all t h e  
world-wide ground s t a t i o n s  and f l i g h t  crews p a r t i c i p a t i n g .  

Concurrent with a l l  other  commitments, t h e  p i l o t s  must maintain 
f l i g h t  p ro f i c i ency  i n  high performance a i r c r a f t  and h e l i c o p t e r s .  

TRAINING EQUIPMENT 

Mission Simulators 

Two Apollo mission s imulators  ( f i g .  6-4) w i l l  be provided; one t o  
be loca ted  a t  Houston and the  other  a t  Cape Kennedy. Each w i l l  s imulate  
t h e  cownand module (CM) s epa ra t e ly  o r  t h e  command and s e r v i c e  module 
(CSM) combination. The i n t e r n a l  arrangement of t he  command module is 
an exac t  d u p l i c a t e  of t h e  p a r t i c u l a r  s p a c e c r a f t  being simulated. The 
c o n t r o l s ,  d i s p l a y s ,  and window scenes w i l l  be a c t i v e ,  and w i l l  be d r iven  
closed-loop by p e r i p h e r a l  computing equipment. The i n s t r u c t o r ' s  console 
w i l l  contain d u p l i c a t e  d i sp l ays  and malfunction i n s e r t i o n  un i t s .  

Apollo Part - task Tra ine r  

The Apollo p a r t - t a s k  t r a i n e r  w i l l  be similar t o ,  b u t  less sophis-  
t i c a t e d  than ,  t h e  mission simulator.  It is requ i r ed  t o  a l l e v i a t e  t h e  
workload on t h e  mission s imulator  and t o  provide t r a n s i t i o n  t r a i n i n g  
fran one f l i g h t  t o  the  next. 

LEM Simulation Equipment 

A c o n t r a c t  has  not  been awarded f o r  t h e  I;EM s imula t ion  equipment; 
however, i t s  funct ions w i l l  n e c e s s a r i l y  p a r a l l e l  those of t h e  CSM 
s imula to r  . 

The l u n a r  landing research veh ic l e  , ( f i g .  6-5) w i l l  provide p i l o t e d ,  

The gimballed 
f r e e - f l i g h t  s imula t ion  on e a r t h .  It can s imulate  LEN t r a j e c t o r i e s  and 
handl ing q u a l i t i e s  f o r  t h e  f i n a l  4,000 feet  of approach. 

j e t  engine w i l l  prcvide l i f t  f o r  - of the  veh ic l e  weight,  and e f f e c t i v e l y  5 
6 
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provide a lunar  g r a v i t y  p o t e n t i a l .  The p i l o t  con t ro l s  hydrogen.-peroxide 
rockets  t o  provide t h e  descent  o r  a scen t  acce le ra t ions .  Addit ional  
con t ro l  rocke t s ,  mounted as on the  LEN, w i l l  produce v a r i a b l e  t h r u s t  t o  
match LFM angular a c c e l e r a t i o n s  and handl ing q u a l i t i e s .  

" 

Gemini T rans l a t ion  and Docking Simulator 

I n  order t o  provide a r e a l i s t i c ,  f u l l - s c a l e  c lose  proximity docking 
s imula t ion ,  t h e  Gemini t r a n s l a t i o n  and docking t r a i n e r  ( f i g .  6-6) w i l l  
be modified t o  accept  e i t h e r  Gemini o r  Apollo modules. This equipment 
is  mechanized, closed loop, through an analog computer. Rotation and 
t r a n s l a t i o n  motions are dup l i ca t ed  by use of gimbals and a i r -bea r ing  
r a i l s .  

TRAINING DERIVED FROM G E M I N I  PROGRAM 

P a s t  experience has ind ica t ed  t h a t  t h e r e  i s  no s u b s t i t u t e  f o r  t h e  
experience gained under a c t u a l  ope ra t iona l  condi t ions.  The Gemini 
missions should, t h e r e f o r e ,  s e rve  as a proving ground and t r a i n i n g  
program f o r  many segments of t he  Apollo mission. 
dezvous, the d i g i t a l  computers and r ada r  w i l l  be operated.  
t i o n ,  o p t i c a l ,  semi-opt ical ,  and manual methods w i l l  be evaluated. 
A f t e r  docking, maneuvers w i l l  be accomplished f o r  a l t e r i n g  t h e  o r b i t .  

For the  a c t u a l  ren- 
I n  addi-  

Since both t h e  Gemini and Apollo s p a c e c r a f t  are l i f t i n g  bodies 
du r ing  atmospheric f l i g h t ,  t h e  techniques of l i f t - v e c t o r  c o n t r o l  during 
e n t r y  t o  a r r i v e  a t  a p re se l ec t ed  landing p o i n t  can be evaluated.  

The aero-medical func t ions  of t he  long d u r a t i o n  f l i g h t s  w i l l  a s s e s s  
t h e  e f f e c t s  of z e r o -  g, required i n f l i g h t  e x e r c i s e s ,  and s a n i t a t i o n  
methods and procedures. 

Many of t h e  Gemini systems t h a t  a r e  s imilar  t o  those  of t he  Apollo 
These s p a c e c r a f t  can be evaluated under a c t u a l  o p e r a t i o n a l  condi t ions.  

c o n s i s t  of cryogenic e l e c t r i c a l  systems, onboard computers, i n e r t i a l  
platforms,  t r a n s l a t i o n a l  propuls ive systems, e t  c e t e r a .  

A s  a r e s u l t  of the Gemini f l i g h t s ,  t h e  crews should o b t a i n  t h e  
important f a c t o r  of confidence t h a t  w i l l  a s s u r e  them t h a t  t hey  can 
perform s imi l a r  t a s k s  required f o r  t h e  Apollo mission. 
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